Use of the tobacco feedback-insensitive anthranilate synthase gene (ASA2) as a selectable marker for legume hairy root transformation.
The feedback-insensitive anthranilate synthase ( ASA2) cDNA--isolated from a 5-methyltryptophan (5MT)-resistant tobacco cell line--driven by the CaMV 35S promoter or 606 bp of the native ASA2 promoter, was introduced into the forage legume plant Astragalus sinicus or soybean ( Glycine max), using Agrobacterium rhizogenes strains DC-AR2 or K599, respectively. Hairy roots of A. sinicus transformed with 35S-ASA2 but not 606- ASA2 could be directly selected using 20-75 micro M 5MT. ASA2 mRNA was expressed in all A. sinicus lines selected with 5MT, but nptII mRNA was expressed only in some lines even though the gene was present. Free tryptophan was increased 8- to 26-fold in A. sinicus and 3- to 6-fold in soybean (selected with kanamycin). An HPLC method was used to measure anthranilate synthase (AS) activity since there was a fluorescent compound or compounds present in the soybean hairy root extracts. The transformed soybean hairy roots contained more feedback-resistant AS activity, showing that there is interaction of the tobacco ASA2 alpha-subunit with the soybean beta-subunit to form an active enzyme. Soybean hairy roots that express ASA2 also exhibit 5MT resistance. These results demonstrate that the tobacco feedback-insensitive ASA2 gene can be used as a selectable marker for transformation of the legume A. sinicus.